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DETAILED ACTION 
Response to Amendment 

1 . This Office Action is responsive to the amendment of 07/28/05. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 (JSC § 103 

3. Claims 1-9, 11-13 and 15-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Larl^ins et al. (US Patent 5,641 ,892) in view of Denyer et al. (US 
Patent Application Publication US 2003/0146300 Al). 

Regarding claim 1 . Larkins discloses an apparatus (Fig. 1 depicts an acoustically 
resonant system) comprising: 

a chamber comprising a gas region and a fluid region (chamber 85 is occupied 
by a measurement gas and IV fluid of an isolatable region 50); 

an acoustic source (speaker 81 , as shown in Fig. 1) configured to be acoustically 
coupled to a variable-volume chamber (chamber 85-87) as shown in Fig. 1); 

a microphone (service microphone 83 as shown in Fig. 1) configured to be 
acoustically coupled to the variable-volume chamber (85-87); and 

a processor (controller as shown in Fig. 1) configured to receive a signal from the 
microphone, and further configured to determine a volume of the variable-volume 
chamber (85-87) based on the received signal, the processor being embedded on a 
printed circuit board (the controller of Larkins as shown in Fig. 1 is inherently 
embedded in a printed circuit board). However, Larkins does not disclose an atomizer 
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in fluid communication with the fluid region of the chamber for aerosolizing fluid 
delivered from the fluid region. Denyer discloses a power supply 14 is used to power 
the atomizer since power is required to drive the aerosolization (see: paragraph 0040, 
lines 1-2). Denyer further discloses a nebulizer 1 generates an aerosol 2 of a drug 
preparation through a mesh plate 3 by using an ultrasonic transducer 4 and a 
substance to be atomized into an aerosol 2 is in fluid contact with the rear face of the 
mesh plate, see: paragraph 0035, lines 3-7 and 10-13. It would have been obvious to 
one having ordinary skill in the art at the time of the invention to utilize in Larkins the 
techniques of Denyer because it would allow a unit dose of vial of a substance to be 
nebulized to be poured into the reservoir, but only the metered volume of the metering 
chamber to be nebulized during the treatment since the remainder or excess of the 
substance is retained in the second chamber thereby, providing the advantages of 
being relatively simple in construction, and allows the excess drug to be retained in the 
second chamber only once the barrier has been put in place. 

Regarding claim 2, Larkins in view of Denyer shows acoustic source speaker 81 

that is inherently embedded in a printed circuit board. 

Regarding claim 3, Larkins in view of Denyer shows microphone 82 that is 

inherently embedded on the printed circuit board. 

Regarding claim 4, Larkins in view of Denyer shows in Fig. 1 shows the printed 

circuit board is disposed within a housing, and wherein the printed circuit board defines 

a first volume and a second volume within the housing (note that microphone 83 is 
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acoustically connected to first volume (chamber 87 and microphone 82 is acoustically 
connected to second volume (back chamber 86). 

Regarding claims 5-6, Larkins in view of Denyer discloses if a change in the front 
chamber's volume is indicated, then the controller generates a signal indicating the 
presence of a bubble. Preferably, this signal causes valve 6 to open, while valve 7 
remains closed, and then causes the pressure source 42 to increase the pressure 
against the membrane to cause the IV fluid in the isolatable region 50, including the 
bubble 51, to be forced back to the IV source. Furthermore, If no change in the front 
chamber's volume Is indicated, then the controller causes the valve 7 to open, so that 
IV fluid may be delivered to the patient. The amount that valve 7 (or ariother valve 
downstream of the Isolatable region) is opened and the amount of pressure applied by 
the pressure source 42 are controlled so as to control the flow rate of IV fluid to the 
patient, see: col. 7, lines 26). 

Regarding claim 7, Larkins In view of Denyer discloses a controller is also 
provided for controlling the valves, the resonance-detection means, and the pressure- 
changing means, and for generating a signal indicating the presence of a bubble. 
Preferably, the controller also includes means for determining the volume of the 
measurement gas in the region's first portion based on a measured resonant 
frequency, see: col. 1 , lines 53-60. 

Regarding claim 8, as discussed above, it is similar in scope with claim 1. 
Therefore, it is rejected for the reasons set for that claim. Furthermore, Larkins shows 
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in Fig. 1 first microphone 83 and second microphone 82. In addition, the processor 
(controller of Fig. 1) inherently calculates the changes in the third volume. 

Regarding claims 9, 17 and 25, Larkins in view of Denyer discloses a printed 
circuit board that includes a processor (controller of Fig. 1). 

Regarding claims 11,19 and 26, Larkins in view of Denyer shows an electrical 
model in Fig. 2 which indicates the inherency of the inner layer configured to pass 
electrical signals. 

Regarding claims 12, 20 and 27, Larkins in view of Denyer shows in Fig. 1 first 
microphone 83, second microphone 82 and a controller Is also provided for controlling 
the valves, the resonance-detection means, and the pressure-changing means, and for 
generating a signal indicating the presence of a bubble, see; col. 1 , lines 53-60. 

Regarding claim 13-14, 21 and 28, Larkins in view of Denyer discloses the back 
chamber's microphones 82 is used to detect the response of the system to the acoustic 
energy created by the speaker 81 , and the response detected by the service 
chamber's microphone 83 is used to calibrate continuously the speaker 81 and the 
back chamber's microphone 82, see: col. 3, lines 6-10). 

Regarding claims 15, 22 and 29, Larkins in view of Denyer discloses a speaker 
81, preferably of the piezo-crystal type although any suitable electro-acoustical 
transducer may be used, to introduce acoustic energy at various frequencies into the 
system, see: col. 2, lines 65-67 and col. 3, line 1 . 

Regarding claims 16 and 24, as discussed above, they are similar in scope with 
claim 8 and therefore they are rejected for the reasons set forth for that claim. 
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Regarding claims 23 and 30, Larkins in view of Denyer shows in Fig. 1 third 
volume front chamber 85, fluid filled diaphragm 50, membrane 41, valves 6 and 7. 
Regarding claim 18, Larkins in view of Denyer shows in Fig. 1 the second volume 86 is 
acoustically coupled to the third volume 85 by a port 84. 

4. Claim 10 Is rejected under 35 U.S.C. 103(a) as being unpatentable over Larkins 
et al. (US Patent 5,641 ,892) in view of Denyer et al. (US Patent Application Publication 
US 2003/0146300 A1) and further in view of Gray et al. (US Patent 6.808,369). 

Regarding claim 10, Larkins does not disclose a removable cassette. Gray discloses a 
disposable cassette is securely mounted onto the fluid flow control device 200, see: 
col. 3, lines 13-15. It would have been obvious to one having ordinary skill in the art at 
the time of the invention to utilize in Larkins in view of Denyer the disposable cassette 
of Gray because fluid communication with the cassette 201 is maintained from a 
heated solution bag 202 via a solution inlet line 203 and is also maintained to a distal 
end 208 of an outlet line 204 thereby providing the advantages of having a volume 
detennlnatlon of the fluid in an efficient manner. 

Response to Arguments 

5. Applicant's arguments with respect to claims 1-13 and 1 5-30 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of tine extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

7. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Jacques M. Saint-Surin whose telephone number is 
(571) 272-2206. The examiner can nomially be reached on Mondays through Fridays 
10:30 A.M. -7:00 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on (571) 272 2208. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Infomriation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Jacques M. Saint-Surin 
October 15, 2005 
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